Respiratory distress syndrome (RDS) is one of the most common causes of neonatal respiratory failure and neonatal death. The underlying pathogenesis of RDS involves developmental immaturity of the lungs, leading to inadequate pulmonary surfactant (PS) production. It was previously believed that RDS mainly occurs in premature infants (1); however, with the application of antenatal corticosteroids and delivery room PS, typical and severe RDS in premature infants is now rarely diagnosed. Greater awareness of RDS has led to a more frequent diagnosis in term neonates (2-5). However, the reasons for the occurrence of RDS in term neonates are different from those in premature infants, and remain unclear. This study aimed to investigate the cause of RDS in full-term neonates by a retrospective case-control study, and thus provide a useful reference for its diagnosis and treatment.
subcostal retractions, cyanosis, and reduced or absent breath sounds, and severe dyspnea requiring continuous positive pressure ventilatory support for at least 72 hours; (5) typical chest X-ray findings, such as hypoexpansion, diffuse, fine granular densities, air bronchogram sign, ground-glass opacity, blurred cardiac borders, or white lungs; and (6) arterial blood gas analysis showing hypoxia, hypercapnia, and an oxygen tension/fraction of inspired oxygen ratio (PaO 2 /FiO 2 ) ≤26.7 kPa. A total of 410 full-term neonates with jaundice who were admitted to the same hospital over the same period were included as controls. Those with jaundice caused by infectious diseases, such as septicemia and bacterial pneumonia, were excluded.
Additionally, the other diagnostic criteria used in this study were as following: severe birth asphyxia was diagnosed according to the Expert's consensus on the criteria for the diagnosis and grading of (6) . Meconium stained amniotic fluid means dark green and foulsmelling amniotic fluid contaminated with meconium (7). Maternalfetal infection means fetal-neonatal infectious diseases such as pneumonia/septicemia caused by intra-amniotic infection (7). Severe fetal distress was diagnosed as a significant abnormality in the fetal heart rate according to the results of fetal heart rate monitoring (7) .
Statistical analysis
Data analysis was conducted using SPSS 16.0 for Windows (Inc., Chicago, IL, USA). The χ 2 tests or Fisher's exact text were used for One-way risk factor analysis and the comparison of mortality rate between two groups, Student's t test was used for the comparison of the length of hospital stay between the two groups, and the effects of multiple factors on term neonatal RDS were analyzed using logistic regression analysis. A p<0.05 was considered to be statistically significant. Table 2) .
RESULTS

One-way risk factor analysis of RDS in term neonates
Outcomes of RDS patients
In total, 197 patients showed a full recovery out of 205 RDS cases while eight cases ended in death with an average mortality of 3.90%. The average length of hospital stay in surviving babies was (19.95±2.21) days. There were no difference between risk factors and mechanical ventilation type (x 2 =1.13, p=0.371). It can be seen, however, in Table 3 that PROM, severe asphyxia and maternal-fetal infection significantly increased mortality in RDS patients (p<0.05) and markedly prolonged their length of hospital stay (p<0.05). (62) without (155) with (33) without (172) with (68) without (137) Deaths ( 
DISCUSSION
The results of this study show that selective cesarean section, severe birth asphyxia, PROM, male sex, and gestational glucose intolerance or diabetes are the main risk factors of RDS in full-term neonates. It is well-known that the factors small for gestational age, low birth weight, and gestational glucose intolerance or diabetes play a role in the mechanisms of RDS. Therefore, we focused on the other high-risk factors.
Selective cesarean section is one of the most important risk factors of RDS in term neonates. The reasons for this are as follows (8) (9) (10) (11) (12) (13) (14) . 1-There is less activity of amiloride-sensitive sodium channels in alveolar epithelial cells following cesarean section, leading to reduced fluid clearance. 2-Leading to relative premature birth. When a cesarean section is performed early, the incidence of RDS increases in full-term neonates. In our study, 31.7% of infants were in the RDS group at gestational age ≤38 weeks, while it was only 15.1% in non-RDS neonates.
Severe birth asphyxia and maternal-fetal infection are the important causes of term neonatal RDS (5) . This may be because of the following two reasons: 1-acute lung injury caused by severe birth asphyxia or maternal-fetal infection decreases the synthesis and secretion of PS; and 2-hypoxia or maternalfetal infection inhibits the activity of PS and even leads to its inactivation. Moreover, severe asphyxia and maternal-fetal infection can increase mortality and extend the length of hospital stay of RDS patients; thus, it is important for us to pay attention to the management of these patients.
This study is the first to show that male sex is a risk factor for term neonatal RDS. The relative risk of RDS is 2.641 times higher for males than females. It is believed that the female fetal lung produces surfactant earlier in gestation than the male fetal lung. The reasons for this finding may be as follows (15) (16) (17) (18) . 1-Androgens delay lung fibroblast secretion of fibroblast-pneumocyte factor, which can delay the development of alveolar type II cells and reduce the release of PS. 2-Androgens slow fetal lung development by adjusting the signaling pathways of epidermal growth factor and transforming growth factor-beta. 3-Estrogen promotes the synthesis of PS, including phospholipids, lecithin, and surfactant proteins A and B. 4-Estrogen also improves fetal lung development by increasing the number of alveolar type II cells and by increasing the formation of lamellated bodies.
The results of this study demonstrate that PROM is also an important risk factor for term neonatal RDS. We hypothesize that there are several reasons why this may be the case (10, 19) . 1-PROM leads to maternal-fetal infection; this occurs in nearly 1/3 of patients with PROM (20) . Intrauterine infection and chorioamnionitis caused by PROM can result in direct injury to the fetal lungs and alveolar type II cells, decreasing the synthesis or release of surfactant. 2-Fetal-neonatal lung inflammation increases the permeability of the alveolar-capillary membrane to both fluid and solutes. This results in plasma proteins entering the alveolar hypophase, which further inhibits the function of surfactant. 3-PROM leads to relatively premature birth. The OR of a neonate born at ≤38 weeks gestation suffering RDS versus a neonate born at >38 weeks is 6.222 (95% CI: 2.001-8.993). Therefore, relative premature birth is one of the important reasons why RDS is related to PROM. Similar to birth asphyxia and maternal-fetal infection, PROM can also increase mortality and extend the length of hospital stay of RDS patients; thus, it is also important to pay attention to the management of RDS patients with PROM.
In conclusion, the results of the present investigation show that selective cesarean section, severe birth asphyxia, PROM, male sex, gestational glucose intolerance or diabetes, low birth weight, small for gestational age and maternal-fetal infection are high-risk factors for developing RDS in term neonates. These findings have important clinical implications for the diagnosis and treatment of term neonatal RDS.
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